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ABSTRACT

Aim: The study aimed at assessing the antibacterial efficacy of Ageratum conyzoides on
Salmonella species isolated from suspected typhoid fever patients in Akure metropolis, Nigeria.
Study Design: The study evaluated the prospective use of Ageratum conyzoides as an alternative
to commonly used drugs in the treatment of salmonellosis and gastroenteritis.

Place and Duration of Study: Five selected hospitals within Akure metropolis in Ondo State,
Nigeria were used for the study which was conducted between June and September, 2015.
Methodology: Two hundred (200) blood samples collected from presumptive typhoid fever
patients attending selected Hospitals in Akure metropolis were screened, and Salmonella enterica
serovar Typhi and Salmonella enterica serovar Typhimurium were isolated from them. Plant used
(Ageratum conyzoides Linn) was collected from Ologede Street in Oda road, Akure, Nigeria.
Authentication of the plant was done at the Crop Science and Pest Department of the Federal
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University of Technology, Akure, Nigeria. Extract (Methanol, hexane and acetone) of the plant leaf
were gotten using standard procedures. Antibacterial effects of the extract on the Salmonella
isolates were thereafter evaluated followed by qualitative and quantitative phytochemical
screenings on the leaf extract. The antibiogram of the isolates were also determined using
Antibiotics sensitivity disc.

Results: The highest zone of inhibition was observed with the methanol extract at a concentration
of 100 mg/ml for Salmonella Typhi and the lowest with the acetone extract at 25 mg/ml. The
highest zone of inhibition was however observed for the hexane extract at a concentration 100
mg/ml for Salmonella Typhimurium and the least with methanol extract at 12.5 mg/ml.
Phytochemical analysis revealed the presence of various secondary metabolites in the plant.
Conclusion: Ageratum conyzoides leaves extracts if further investigated for its antibacterial
properties, possess the potential of creating a roadmap for drug formulation especially against

salmonellosis.
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1. INTRODUCTION

The under-exploration of herbal medicine which
abounds in many readily accessible vegetation in
Nigeria has greatly limited the potentials of
introducing new drugs with herbal origin into
modern medicine. Medicinal plants have been
used globally before the advent of commercial
antibiotics [1]. Herbal medicine has documented
use especially in countries such as China [2]
Ethiopia [3], Argentina [4] and Papau New
Guinea [5]. Several modern day pharmaceutical
products are designed using medicinal plants [6]
and [7].

Diseases caused by microorganisms remain one
of the major challenges to human health today.
In spite of the development of natural and
synthetic antimicrobial agents against many
pathogenic microorganisms, antimicrobial
resistance seems to be a major bane of their
effectiveness. There is thus a renewed interest in
traditional medicine and an upsurge in the quest
for drugs of plant origin. This renewed interest in
drugs of plant origin is borne out of the belief in
the safety and dependability of plants than the
synthetic drugs which are costly and have
deleterious effects on man [8]. This situation has
provided the needed drive to search for new
antimicrobial substances from medicinal plants.

Salmonella is a rod-shaped Gram negative
enteric bacterium. It is the causative agent of two
human diseases viz; salmonellosis otherwise
called enteric fever (typhoid) which usually arise
from bacterial invasion of the bloodstream, and
acute gastroenteritis which is due to either a food
borne infection or intoxication [9]. Salmonella
enterica serovars infect mainly animals and
humans. The type of resulting salmonella

infection however depends on the animal species
and the bacterial serovar. Salmonella enterica
serovar Typhimurium (Salmonella typhimurium)
has a wide host range and produces diverse
symptoms in them. Salmonella enterica serovar
Typhi (Salmonella typhi) however infects only
humans where it causes typhoid fever- a disease
that causes significant morbidity and mortality
worldwide.

Ageratum conyzoides took its origin from the
Greek word ‘agera’ meaning non-aging. More
commonly it is called goat or billy goat weed and
belongs to the Astreracae family. Ageratum
conyzoides is an herbaceous plant that grows
annually and has been used in several countries
of the world for various medicinal purposes [10].
The curative properties of the leaves especially
in the treatment of ailments such as burns,
wounds, arthritis, headaches, dyspnea, and
pneumonia have been documented. There are
also reports of its analgesic, anti-inflammatory,
antiasthmatic, antispasmodic and haemostatic
effects [11].

This study thus investigated the antibacterial
potentials of different leaf extracts of
Ageratum conyzoides with a view to sourcing for
alternative treatment for gastroenteritis and
salmonellosis.

2. MATERIALS AND METHODS
2.1 Ethical Clearance

The consent of the clinically suspected patients
was sort, while the Ethics Committee of the Ondo
State Ministry of Health gave approval for the
study. Confidentiality of the subjects’ identities
was duly maintained.



2.2 Collection of Blood Samples

Blood samples used were collected from
selected hospitals in Akure metropolis. The blood
samples were kept in Ethylene Diamine Tetra
Acetic (EDTA) bottles and transferred to the
laboratory for analysis.

2.2.1 Bacteria Isolation

Blood samples collected from presumptive
typhoid fever patients attending the selected
hospitals were inoculated into Brain Heart
Infusion Broth in the ratio of 2:20. Incubation was
done for 48 hours 37C. After incubation, a
loopful of the culture was streaked on
Salmonella- Shigella agar (SSA) and incubated
at 37<C for 24 hours.

2.2.2 Sub-culturing of isolates

A colony of the grown organism was sub-cultured
on a fresh Salmonella- Shigella agar plate
and incubated for 24 hours at 37C. This was
done to get a pure and distinct colony strain on
plate.

2.2.3 ldentification of the bacterial isolates

The bacterial isolates were identified using their
colony  morphological characteristics. The
appearance of each colony on the agar media
and characteristics such as shape, edge, colour,
elevation and texture were observed as
described by Olutiola et al. [12]. The isolates
were thereafter subjected to relevant biochemical
tests and identified using the taxonomic scheme
of Bergey's Manual of Determinative
Bacteriology.

2.3 Collection and Authentication of Plant
Materials

Plant materials used were collected from
Ologede Street, Oda road, Akure. The plants
were identified at the Crop Science and Pest
Department (CSP) of the Federal University of
Technology, Akure (FUTA) using the handbook
of West African weeds. Leaves of the collected
plant material were oven dried for 3 days at
40%C, ground into fine powder and stored in
airtight container.

2.3.1 Preparation of plant extracts

Methanol, acetone and hexane extract of the
plant leaf was obtained using soxhlet extraction
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method as described by Akinyemi et al. [1] and
Junaid et al. [13].

2.3.2 Antibacterial
extract

assay_ of the plant leaf

Agar well diffusion as described by Irobi et al.,
[14] was used to determine the antibacterial
activity of the plant leaf extract. A standardized
inoculum of was used for the inoculation of
plates. Muller Hinton agar was prepared
according to the specifications and allowed to
cool to about 40-50<C. The freshly prepared and
cooled media was poured into Petri dishes and
allowed to solidify at room temperature. A sterile
swab stick was used to spread about 0.2 ml of
the standardized test inoculum evenly on the
surface of the solidified media. Five equidistant
wells of 5 mm in diameter were then made on the
seeded agar plate using a sterile cork borer and
the plant extracts with concentrations ranging
from 6.25-100 mg/ml were introduced into the
bored holes. A 5 ml of tween 20 was used in re-
constituting the extracts. The plates were then
incubated at 37<C for 24 hrs. Zones of inhibition
around the isolates were measured using a
calibrated ruler. The experiment was carried out
in triplicate.

2.3.3 Phytochemical
extract

screening _of plant

The extract was subjected to phytochemical
tests of quantitative and qualitative screening for
plant secondary metabolites in accordance with
[15].

2.4 Determination of the Antibiotics
Sensitivity Profile of the Bacterial
Isolates

The antibiotics sensitivity test was carried out
determine the antibiogram of the isolates to
conventional  antibiotics. The  commercial
antibiotics (abtek biologicals) which included
Ciprofloxacin (10 pg), Amoxycillin (25 pug),
Ofloxacin (5 pug), Cotrimozazole (25 pg),
Gentamycin (10 pg), Nitrofuranton (200 pg),
Ceftriazone (30 pg), Pefloxacin (5 pg),
Tetracycline (30 pg), and Augmentin (30 pg)
were used. The disc diffusion method described
by Willey et al. [16] was used to determine the
antibiogram of the bacterial isolates. Test
organisms were standardized as described
by [17] and sterile Petri-dishes were
seeded aseptically with 1 ml each of
standardized broth culture of the test organisms



while about 20 ml of sterilized Muller-Hinton agar
was poured aseptically on the plates. The plates
were swirled carefully for even distribution of the
agar and later allowed to gel. With the aid of
sterile forceps, the antibiotics disc were firmly
placed on solidified plates and incubated
for 24 hrs at 37<C. After incubation, clear zones
around the disc (which represent the zones
of inhibition) were measured. Seeded agar
plates without antibiotics served as the
control experiment. The zones of inhibition
around the bacterial isolates were measured
accordingly and the experiment was carried out
in triplicate.

2.5 Statistical Analysis

The experiments were carried out in triplicate.
Numerical data obtained were analysed using
one way Analysis of Variance (ANOVA). New
Duncan’s Multiple Range Test was used to
compare the treatment means. Differences were
considered significant at P<0.05.

3. RESULTS

3.1 Antibacterial Effects of
conyzoides on the Isolates

Ageratum

Table 1 shows the susceptibility pattern of
the S. Typhi isolate to the leaf extract at
different concentrations of 100 mg/ml, 50 mg/ml,
25 mg/ml, 125 mg/ml and 6.25 mg/ml
respectively. Hexane and methanol extracts
inhibited Salmonella Typhi at all concentrations,
while acetone at concentration 6.25 mg/ml had
no inhibitory effect on the same organism.

The antibacterial effect of the leaves extract on
S. Typhimurium is shown on Table 2. At all the
tested concentrations, no zones of inhibition was
observed for the acetone extract while at
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6.25 mg/ml, methanolic extract had a zone of
(1.00+£0.58 mm) and hexane (21+0.58 mm).
At concentration 25.00 mg/ml however, a zone
of (5.00+0.58 mm) and (24.00£0.58 mm)
was observed for methanolic and hexane
extracts respectively. When the concentration
was increased to 100 mg/ml, the zones of
inhibition increased accordingly for the two
extracts.

3.2 Phytochemical Screening Results

The qualitative and quantitative phytochemical
screening results of the plant extract are
represented on Tables 3 and 4 respectively.
Table 3 showed that all the extracts were not rich
in phlobatannin, and anthraquinone but they all
possess saponin, tannin, flavonoid, terpenoid,
alkanoid, and cardiac glycosides. The result for
the quantitative analysis which revealed the
various quantities of the secondary metabolites
present in the plant is depicted by Table 4.
Hexane extract had the highest quantity for
cardiac glycosides and flavonoid, while
methanolic extract had the highest quantity for
terpenoid, alkaloid, tannin, and saponin. The
phytochemical screening showed that cardiac
glycoside was highest in acetone while the
least was recorded in the methanolic extract.
For terpenoids, methanolic extract gave
the highest vyield followed by hexane and
acetone extracts respectively. Tannin was
highest in the acetone extract, and least in
the hexane extracts. Saponin however
yielded more in methanolic extract than the
acetone and hexane extracts respectively. The
percentage of flavonoid was best with acetone
and reduced significantly in the hexane and
methanolic extracts respectively. As for alkaloid,
higher yield was obtained in the methanolic
extract than was in the hexane and acetone
extracts.

Table 1. Zones of inhibition of the different extracts (mm) on S. Typhi

SN Zone of inhibition (mm)
Concentration Methanol Acetone Hexane
(mg/ml)
1 100 4.67°+0.33 2.00°+0.58 0.33%+0.33
2 50 4.00°+0.33 1.67%+0.67 0.33%:+0.33
3 25 3.00%°+0.58 1.00%°+0.58 0.00%+0.00
4 12.5 2.67°+0.88 0.33%:+0.33 0.00%+0.00
5 6.25 2.67°+0.33 0.00%+0.00 0.00%+0.00

Values with the same alphabet along the column are not significantly (P<0.05) different



3.3 Antibiotic Susceptibility Profile of the
Isolates

Fig. 1 shows the measurement of zones of
inhibition using commercial gram negative
antibiotics on the isolates. Highest zone of
inhibition (22 mm and 7 mm) was observed with
ofloxacin for Salmonella Typhimurium and
Salmonella Typhi respectively. However, other
antibiotics  like  augumentin,  ceftriazone,
nitrofuraton, cotrimozazole and amoxycillin had
no inhibitory effect on the isolate. Ciprofloxacin
had no inhibitory effect on Salmonella
Typhimurium but inhibited Salmonella Typhi.
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4. DISCUSSION

Plants with medicinal value constitute a veritable
source of both conventional and modern
medicine. The World Health Organization
(WHO) [18] has reported that herbal medicine
has genuine utility, and about 81% of rural
population world round depend on its efficacy
for their primary health care. Various studies
conducted by researchers in different parts of
the world have established the significance
of Salmonella  Typhi, and Salmonella
Typhimurium as the causative agent of
Salmonellosis [19].

Table 2. Zones of inhibition of the different extracts (mm) on S. Typhimurium

SN Zone of inhibition (mm)
Concentration Methanol Acetone Hexane
(mg/ml)
1 100 10.67°+0.88 12.67%+0.33 19.00°+0.58
2 50 10.00%+0.00 12.33%+0.67 15.33+0.88
3 25 9.33%+0.33 11.00*+1.15 14.67°+0.67
4 12.5 9.00%+1.00 10.67%+0.33 11.67%+0.33
5 6.25 8.33%+0.88 10.00%+1.15 11.00%+1.15

Values with the same alphabet along the column are not significantly (P<0.05) different

Table 3. Phytochemicals present in Ageratum conyzoides

leaf extract (qualitative screening)

Phytochemicals Methanol Acetone N-Hexane
Saponin + + +
Tannin + + +
Flavonoid + + +
-Steroid + + +
Terpenoid + + +
Alkaloid + + +
Phlobatannin - - -
Anthraquinone - - -
Cardiac glycosides

Legal test + + +
Keller kiliani + + +
Salkowski + + +

Legend: + present; - absent

Table 4. Quantitative phytochemical analysis of leaf extract of Ageratum conyzoides

SN Phytochemicals Methanol (mg/g) Hexane (mg/g) Acetone (mg/g)
1 Glycoside 0.32%+0.00 6.21°+0.00 8.81°+0.00

2 Terpenoid 11.80°+0.04 8.27°+0.00 5.45%°+0.00

3 Tannin 3.48°+0.00 2.24°+0.02 4.95%+0.01

4 Saponnin 20.73°40.55 8.18°+0.55 12.18%+0.36

5 Flavonoid 1.68"+0.00 4.53°+0.01 5.78°+0.00

6 Alkaloid 25.23'+0.00 18.58°+0.00 13.08°+0.00

Values with the same alphabet along the column are not significantly (P<0.05) different
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Fig. 1. Comparative antibiotics susceptibility pattern of S. Typhi and S. Typhimurium
Legend: AUG- Augumentin 30 pg; CRO- Ceftriazone 30 pg; NIT- Nitrofuranton 200 pg; GEN- Gentamycin 10 ug;
COT- Cotrimozazole 25 pg; OFL- Ofloxacin 5 pg; AMX- Amoxicillin 25 pg; CPX- Ciprofloxacin 10 pg;

TET- Tetracycline 30 ug; PFX- Pefloxacin 5 pg

In this study, the antibacterial efficacy of leaves
extract of Agerantum conyzoides on some
Salmonella strains was assessed. Salmonella
Typhimurium was shown to be more susceptible
to hexane extract than acetone and methanol
extracts. Reports by [20-22] have however
proved the inhibitory effects of methanol extract
of medicinal plants. The better effectiveness of
hexane extract of Ageratum conyzoides
contradicts the findings of [23] in which case,
their methanol extract was more effective. The
antibacterial activity of the hexane extracts
against the S. Typhimurium isolate is indicative
of the non-polarity of the principal active
ingredients of the plant. The non-polar nature of
hexane makes it extract the lipid soluble
phytochemicals easily. ljeh et al. [24] and Junaid
et al. [13] reported a similar result, but [25]
contradicted it with his documentation of alcohol
as the best solvent for the extraction of plants’
active substances of medical importance. As for
the S. Typhi isolate, slight susceptibility was
observed for the methanol extract while the
hexane and acetone extracts showed resistance.
The differences observed in the antimicrobial
properties of the plant extracts can be linked with
factors such as age of the plant material,
physical influence such as temperature, light and

water, as well as incorrect preparation and
dosage [26]. Chukwukwa et al. [27] noted that
medicinal plants with no antibacterial activity may
be due to astringent properties possessed by
extract of the plants. Inactivity of plant extracts
could also be traced to the extraction solvent,
method of extraction and the time of harvesting
of plant materials [28]. The medicinal property of
herbs has been traced to the presence of various
complex chemical substance such as the
secondary metabolites, which abound
adequately in different parts of plants [29].

Phytochemical screening of extracts of Ageratum
conyzoides showed the presence of alkaloids,
saponins, flavonoids, tannin, steroids and cardiac
glycosides. This agrees with previous studies by
[30-32]. The absence of some of these
phytochemicals in the plant extracts could
however be due to the fact that a particular type
of solvent may not be selective for a single
compound as a result of multi-component nature
of plant materials with complex interaction [33].
The use of the extracts from plant in folkloric
medicine for the treatment of infectious diseases
could be ascribed to the abundant presence of
phytocompounds in them. Take for instance, the
anti-inflammatory and immune stimulating activity



of saponin which was found to be a principal
constituent of the plant has been reported. It has
also been shown to demonstrate antimicrobial
properties particularly against bacteria [34]. As
for tannin compounds, Akiyama, 2001 [35] has
reported their antibacterial potential. Tannins
which are polyphenolic compounds and have
sufficient hydroxyls and other suitable groups
have been shown to be active against many
gram-negative rods [36]. Alkaloids which were
also present contain basic nitrogen atoms and
have reported use as local anaesthetic and
stimulant [37].

The observed in-vitro antibacterial effects of
Ageratum  conyzoides leaf on selected
Salmonella gives credence to its possible use in-
vivo as opined by some traditional healers. In
Nigeria, [38] has reported the use of
A. conyzoides in the treatment of typhoid fever
and diarrhoea. Result of antibiotics sensitivity
test revealed that the test microorganisms were
resistant to most of the commercially available
antibiotics.

The selective pressure imposed by the
inappropriate use of antibiotics is the major drive
for resistance. This is prominent in developing
countries where the level of awareness of
resistance to antibiotics and infections is
relatively low. People most times prefer a
systematic relief, and health professionals
respond to such needs by prescribing antibiotics.
Factors such as severity of the patient’s illness,
increased patient contact with health care
personnel and length of stay in the hospital also
play a major role in patients’ resistance to
antibiotics. [39]. Poor access to doctors seems to
be another reason for the high rate of antibiotic
resistance observed in middle income countries
like Nigeria. This development make individuals
engage in the purchase of antibiotics without due
prescription [40]. Studies by [41] has established
a relationship between the amount of antibiotic
used and the frequency of resistance, although,
information on the quantitative relationship
between the antibiotics used and the frequency
of resistance is still lacking. Drug abuse, misuse
and inappropriate prescription practices by
physicians as well as the intrinsic microbiological
plasmid-mediated factors are also contributory to
the problem of antibiotic resistance [42]. The
increase in Salmonella strains resistance to
antibiotics has been reported to be directly linked
with the effect of antibiotics use in animal feeds.
Nandi et al. [43] opined that the production of
resistant organisms may have arisen from the
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use of antibiotics either as therapy or feed
additives in veterinary medicine. He stated
further that that the resistant bacteria and their
genes can be transferred from animals to
humans through the food chain. Increase in
population has over time led to the increased
dissemination of these resistant bacteria and
genes [44]. Urbanization especially in developing
countries may also facilitate the spread of
resistant bacteria and genes [45]. Antibiotic
resistance is both an observable occurrence in
the young and adult population, misuse of
antibiotics could be the brain behind the
resistance in children while resistance in adults
can be traced to continuous antibiotics use.

5. CONCLUSION

It was evident from the study that Ageratum
conyzoides leaves extracts possess antibacterial
properties against salmonella species and this
can be traced to their rich phytochemical content.
The antibacterial activity of the extracts could
however be enhanced if the components are
purified. Ageratum conyzoides leaves extract
possess the potential of introducing new
template into modern medicine especially in the
treatment of salmonella infections.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Akinyemi KO, Oladapo O, Okwara CE, Ibe
CC, Fasure KA. Screening of crude
extracts of six medicinal plants used in
south — West Nigeria unorthodox medicine
anti- methicillin resistant Staphylococcus
aureus activity. BMC Complementary and
Alternative Medicine. 2005;5(6):1-7.

2. Liu CX, Development of Chinese medicine
based on pharmacology and therapeutics.
J. Ethanopharmacol. 1987;19:119-123.

3. Desta B. Ethiopia traditional herbal drugs
part 1l: Antimicrobial activity of 63
medicinal plants. J. Ethnopharmacol.
1993; 42:139-139.

4, Anesini C, Perez C. Screening of plants
used in Argentine folk medicine for
antimicrobial activity. J. Ethnopharmacol.
1993;39:119-128.

5. Nick A, Rali T, Sticher O. Biological
screening of traditional medicinal plants



10.

11.

12.

13.

14.

15.

16.

17.

from Papua, New Guinea. J.
Ethnopharmacol. 1995;49:147-156.
Cowan  MM. Plant  products as
antimicrobial agents. Clin. Microbiol. Rev.
1999;12(4):564-582.

Rankin I, Ribnicky DM, Komarnytsky S,
Poulev A, Borisjuk N, Brinker A, Morenco
DA, Ripoll C, Yakoby NO. Neal JM,
Cornwell T, Pastor |, Fridlender B. Plants
and human health in the Twenty — First
Century. Trends Biotechnol. 2002;20(12):
522-531.

Nair R, Chando SA. Anticandidal activity of
Punica granatum exhibited in different
solvents. Pharmacol. Biol. 2005;42:21-25.
Parry CM. Epidemiological and clinical
aspects of human typhoid fever. In
Matroeni P, Maskell D, (Eds.). Salmonella
infections: Clinical, immunological and
molecular aspects. New York: Cambridge
University Press. 2006;1-18.

Ming LC. Ageratum Conyzoides: A tropical
source of medicinal and agricultural
products. In: Janick J, (ed). Perspectives
on new crops and new uses. ASHS Press,
Alexandria, VA. 1999;469-473.

Oyedele OO, Akong EE. Antibacterial
activities of Ageratum conyzoides extracts
on selected bacteria. The Internet Journal
of Microbiology. 2006;4(1):1-5.

Olutiola PO, Famurewa O, Sonntag HG.
An introductory to general microbiology: A
practical approach. 2" Edition,
Heidelberge Verlagasansalt, Drunckerei
GmbH, Heidelberg. 2000;22-27.

Junaid SA, Olabode AO, Onwuliri FC,
Okwori AEJ, Agina SE. The antimicrobial
properties of Ocimum gratissimum extracts
on some selected bacterial gastrointestinal
isolates. Afr. J. of Biotechnology. 2006;
5(22):2315-2321.

Irobi ON, Moo-Young M, Anderson WA,
Daramola SO. Antimicrobial activity of the
bark of Bridelia ferruginea
(Euphorbiaceae). Intern. J. Pharmacog.
1994;34:87-90.

Trease GE, Evans WC. Pharmacognosy.
13th edition. Bailliere Tindall Ltd. London;
1989.

Willey JM, Sherwood LM, Woolverton CJ.
Prescott, Harley and Kleins Microbiology,
NY, McGraw Hill, 7" Ed. 2008;832.
Cheesbrough M. District Microbiology
Practice in Tropical Countries, Second
Edition, Cambridge University Press,
United Kingdom. 2006;143.

Ajayi et al.; JAMPS, 6(2): 1-9, 2016; Article no.JAMPS.23307

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

World Health Organization. The Promotion
and Development of Traditional Medicine.
Technical Report Series. 1978;622.
Abdullahi M. Incidence and antimicrobial
susuceptibility pattern of Salmonella
species in children attending some
hospitals in Kano, Nigeria. Bayero Journal
of Pure and Applied Science. 2010;3(1):
202-206

Tignokpa M, Laurens A, Mboup S, Sylla O.
Popular medicinal plants of the markets in
Dakar (Senegal). Inter. J. Crude Drug Res.
1986;24:75-80.

Olayinka DO, Onoruvwe O, Lot TY.
Cardiovascular effects in rodents of
methanolic extract of Khaya senegalensis.
Phytother Res. 1992;6:282-284.

Omer MEA, Almagboul AZ, El Egami AA.
Sudanese plants used in folkloric
medicine: Screening for antimicrobial
activity. Fitoterapia. 1998;69:542-545.
Sathya N, Bhavani R. A study on
antimicrobial activity and mode of action of
different solvents extracts from leaf of
Ageratum conyzoidesin some bacterial
strains. International Journal of
Ethnomedicine and  Pharmacological
Research. 2013;71-80.

liegh 1l. Omodamiro OD, Nwanna IJ.
Antimicrobial effect of aqueous and
ethanoic fractions of two spices; Ocimum
gratissimum and Xylopia aethiopica. Afr. J.
Biotechnol. 2005;4(9):953-956.

Obi VI, Onuoha C. Extraction and
Characterization Methods of Plants and
Plant Products In: Biological and
Agricultural  Techniques. Ogbuile JN,
Ojiako OJ, (eds) Websmedia Publications,
Owerri. 2000;271-286.

Okigbo RN, Omodamiro OD. Antimicrobial
effects of three tropical plants extract on
Staphylococcus aureus, Escherichia coli
an agent of diarrhoea in livestock. J.
Herbs, Spices Medicinal Plants. 2006;
12(1/2):117-127.

Chukwuka KS, Ikheloa JO, Okonko 10,
Moody JO, Mankinde TA. The
antimicrobial activities of some medicinal
plants on Escherichia coli as an agent of
diarrhoea in livestock. Adv. Appl. Sci. Res.
2011;2(4):37.

Adebolu TT, Salau AO. Antiumicrobial
activity of extracts of Ocimum gratissimum
on selected diarrhoea causing bacteria in
South Western Nigeria. Afr. J. Biotech.
2005;4(7):682-684.



29.

30.

31.

32.

33.

34.

35.

36.

37.

Sumathy R, Sankaranarayanan S, Bama
P, Ramachandran J, Vijayalakshmi M,
Deecaraman M. Antioxidant and
antihemolytic activity of flavanoid extract
from fruit peel of Punica granatum. Asian
J Pharm Clin Res. 2013;6(2):92-95.
Jeyachandran R, Xavier R. Baskaran and
Louis CindrellaNature of Pharmaceutical
Technology. 2011;1(3):1-5.

Amadi BA, Duru MK, Atgomuo EN.
Chemical profile of leaf, root and flower of
Ageratum conyzoides. Asian Journal of
Plant Science and Research. 2002;2(4):
428-432.

Borkataky M, Kakoty BB, Salkia LR.
Antimicrobial activity and phytochemical
screening of some common asteraceae
family. International Journal of
Pharmaceutical Science Review and
Research. 2013;23(1):116-120.

Markom M, Hasan M, Ramli W, Daud W,

Singh H, Jahim JM. Extraction of
hydrolysable tannins from Phyllanthus
niruri  Linn: Effects of solvents and

extraction methods. Sep Purif Technolo.
2007;52:487-496.

Sahelian R. Saponin in plants benefit and
side effects, glycosides and extraction;
2014.
Available:http://www.raysahelian.com/sapo
nin.html

Akiyama H, Fujii K, Yamasaki O, Oono T,
Iwatsuki K. Antibacterial action of several
tannins against Staphylococcus aureus.
Journal of Antimicrobial Chemotherapy.
2001;48(4):487-491.

Min BR, Pinchak WE, Merkel R, Walker S,
Tomita G, Anderson RC. Comparative
antimicrobial activity of tannin extracts
from perennial plants on mastitis
pathogens. Scientific Research and Essay.
2008;3(2): 066-073.

Upadhyay RK. Plant natural products:
Their pharmaceutical potential against
disease and drug resistant microbial

Ajayi et al.; JAMPS, 6(2): 1-9, 2016; Article no.JAMPS.23307

38.

39.

40.

41.

42.

43.

44,

45.

pathogens. Journal of
Research. 2011;4(4):1179-1185.
Adodo A. Nature power (revised edition). A
Christian approach to herbal medicine.
Oxford press, London. 2002;103.

Radji M, Fanziah S, Aribinuko N. Antibiotic
sensitivity pattern of bacterial pathogens in
the intensive care unit of Fatmawati
Hospital, Indonesia. Asian pacific Journal
of Tropical Biomedicine. 2011;11:39-42.
Chandy SJ, Mathai E, Thomas K. Antibiotic
use and resistance: Perceptions and
ethical challenges among  doctors,
pharmacists and the public health in
Vellore, South India. Indian Journal of
Medical Ethics. 2012;10:20-27.

Adabara N, Ezugwu B, Momojimoh A. The
prevalence and antibiotic susceptibility
pattern of S. typhi among patients
attending a Military Hospital in Minna,
Nigeria. Advanced Medicine. 2012;10:
1155-11509.

Mistra MP, Debata NK, Padhy RN.
Surveillance of multidrug resistance of
uropathogenic bacteria in hospitalized
patients in India. Asian Pacific Journal of
Tropical Medicine. 2013;3:315-324.

Nandi SP, Sultana M, Hossain MA.
Prevalence and characterization  of
multidrug resistant zoonotic Enterobacter
spp in poultry of Bangladesh. Foodborne
Pathogen. 2013;10:420-427.

Kumarasamy KK, Toleman MA, Walsh TR.
Emergence of a new antibiotic resistance
mechanism in India, Pakistan and the
United Kingdom: A molecular, biological
and epidemiological study. Lancet
Infectious Disease. 2010;10:597-607.
loannidis A, Papavasileoious K,
Papavasileoious E. Distribution of six
effector protein and virulence genes
among Salmonella enterica serovar typhi
isolated from children and their correlation
with biofilm formation and antimicrobial
resistance. Molecular Diagnostic Therapy.
2013;17(5):311-317.

Pharmacy

© 2016 Ajayi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/12948




